Drug interaction between sunitinib and cimetidine and contribution of the efflux transporter ATP-binding cassette C2 to biliary excretion of sunitinib in rats.
The present study investigated the effect of the H2 antagonist cimetidine on the pharmacokinetics of a multi-targeted receptor tyrosine kinase (RTK) inhibitor, sunitinib, in Sprague-Dawley (SD) rats and Eisai hyperbilirubinemic mutant rats (EHBR) lacking the efflux transporter, ATP-binding cassette C2 protein (ABCC2). Rats received an intraperitoneal injection of cimetidine (10 mg/kg) once a day for three days. On day 4, sunitinib (3 mg/kg) was administered intravenously 30 min after the final injection of cimetidine or saline to SD rats. Disappearance of sunitinib from plasma was significantly delayed by cimetidine. The pharmacokinetic parameter of sunitinib, systemic clearance (CLSYS), was significantly reduced and the half-life was significantly prolonged, with no change in the volume of distribution at steady-state (VSS). When the effect of cimetidine on the biliary excretion of sunitinib at steady-state condition was investigated in SD rats, cimetidine had no effect on some transporter-mediated biliary excretion of sunitinib. Furthermore, the contribution of ABCC2 to the biliary excretion of sunitinib was also examined in SD rats and EHBR. The biliary clearance of sunitinib was significantly lower in EHBR, but the biliary excretion rate of EHBR was not different from that of SD rats, and the contribution of biliary excretion to systemic elimination was small, suggesting that sunitinib is mainly eliminated by cytochrome P450 3A4 (CYP3A4)-mediated metabolism and is not excreted into the bile via ABCC2. These findings indicate that co-administration of cimetidine alters the pharmacokinetics of sunitinib probably due to inhibition of CYP3A4, suggesting the possibility that cimetidine should be used carefully for patients with cancer being treated with sunitinib therapy.